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*H ^7|^ ^ ^H 1 -* ^JlS uPf<H 

^o] °1 si $ £-*H» §Mf ^ # 

^3flA]El oflA^ «]--§- 7 "h^# 7}iS°l -fr^^M- ^^V^l-Jl 

-fr^m *b «i^> ^*J<5Hr ?A^r ^Ai^tq-. ^ ^ofl 0^13 ^ 

^ ^ f-S} jL3f» ^ fljl, v])5Lzl 

^ ^1 ^ 3L4« ^ ^AH, °l*iLi=]- ^£ -fi-^-g; A}-g-*}^ o>^s.zl 71 

A. 

£. 5 
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^^*r^ ^r^KMethod for manufacturing capacitor of semiconductor device by simple 
step of forming dielectric layer and apparatus therefor} 

£ 2^ d|£2] ^ ^B^JEL nflS-elofl A>-g-s;>7l *H«H £ 19] ty£ oil 

£ 3^r ^jrflAlEm- RF ^ Jl^-a- t^A^oH A>-g-§>7l 

£ 1^ « 0 V^oll tc^ ?\^A]B\o\ &T&5Z.o]t±. 

S. 4^r 7]^°\ d^JE. *fl2.5j ^ <y«11^JEL nflS-CH A>^>7l Ta 2 0 5 # 

2^2} ^SV/2«i^ ^fo^o.^ ^^*>^^ nfl°] ^M. u|.^u£ ZLEflsolcl-. 

£ 6 ^ £ 7^ ^1 1 ^*HH tcj-e}- AEjjn ^ d11s.e) ^ <y yfl ^ = nil 

5- 8^r ^ 1 ^*HS *fl 2 ^Al^ofl n^E}- DRAM^ t^a^ 

£ 9tt £ ^<2] ^1 3 ^AHHl l4E> 0>^5.ZI tS^AIE^ RF T^AlEi ^ 
7H2flA]E|<Hl A>-g-s>7l £ 5^1 *&^°\} 4^ *ll2:tr ^l^l^ ^JE^ . 
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S. 10 9i S. ll^r £ 5^- ^ "o^H^ 7>in>o.S. -frSi^* ^afrtH 

110, 221, 310... ^1 1 *m 120, 223, 320... ^ 1 -fr^ 
130... 140, 224, 340... ^1 2 -ft-*^ 
150, 225, 350... ^1 2 ^ 217... ^£3*1 t= ^^^:^]ZL 
405...S=?j- ^ 409. . . S 

411... afl 1 -R-^ 1 " 413... -W-^ 13 

414... ^1 2 -R-^ ^ ^B] 

^efl i^} ?]2flA]Eil- afl^Sfe ^olH^ 7\^9\ 0 2> H 2 0, H 2 0 2 , N 2 

0 ^ 7>^# ^ A]~g-15H ^r^* ^^^>J1 fl*}. ^71^ ^ f$^Sr 

5. l ^ 2 ^ ^^(2) A>o)ofl -R-^BVo. ^ ^ 

J&S uppoi ^^-(Dl, D2, Dn)§>ZL -fr^ 4°H U (cur ing)(Cl, C2, 

.... Cn)* ^aI^ji oicf. 
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ofl-1- %<>\ 3.^ (stand-alone memory) ^ °J afl ^ ^ ^3.5} (embedded 

memory HI Af-g-s)^ ^a^o} 7 ]^_ o^ni- ^ o. 2 ^ ^2V/2^^ (double 
deposition/double curing)^-^. £M , 5. 2^1^^- ^o) ^ ^(15, 30) A}-olo|] j= 

-^-^^(DLi, DL 2 )A5. oj^^^l ^S7> ^uf. c^H^ 2fl 1 -B-^l^(DLi 

) ^*flfe Sti, 2 -a-^sV(DL 2 )^ ^fl^- St 2 , ^ -fr^WDLi, DL 2 ) % ^Itt ti 

(sti + st 2 )°i^ 

fr^ o>^- S n ^sflAlE-m RF(radio frequency) TisfiAlEi ^ Jl^ 0 ^ 7^^^ -fr 
£ 2^1 ti^cf c| 3- ^flS 3^3<H 6 > tr^f- ^r^H, ^7fl 3«i o1a o vo. s 
Si #^V^5l Si ^-^^ (multiple deposition/multiple curing) ^^1^^, £ 3 

ofl^<4 ^o] #^-(15, 30) A>o]ofl n ^ -fr^(DL 1( DL 2 , DL n )AS o]JfLo^ 

^cf. n -B-^^(DLi, DL 2 , . . . , DL n ) %■ *f-v\]5= t 2 (t 2 >ti)sfJl ^fl^cf. 

^ 5il=f. £ 4^r 7] ^9] oflSL^ ^ ^a^JEE. *fl.£EM ^>-§-^>7l ^ *M 

Ta 2 0 5 » 2*iSl ^/2^2) ^^SLS- *§^f>}%£r vf^^ H2fl^o]cf. 

ZL2flS ^ 0 HH ^IS-(B)^ PVD(Physical Vapor Deposition) « 0 V ^ f^tr Til\h§- 
#^r°-S AV-g-^ji, 4.^ 7>^Sf 0 2 7>^# A>-g-*V CVDCChemical Vapor 

Deposition) 150A ^f-^ Ta 2 0 5 l- trSH ff 0 ^^ 0 ! ^ 

^e^ ^fid^ff- 14^^^. ^zlb^dK^)^ je 1 3! je 2oflA^ 7^0] Ta 2 0 5 # 

2*1^ ^^/ 2 «i^ ^o^o.^. tg>£ ufl^ ^f^ff- ^J£# <*a] PVD 
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CVD ^<L£. 90A^ Ta 2 0 5 l- ^ v tr ^ 0 3 ^-S ^-<H^*>31, ^S?}^ wj-^ o.^ 60 A 
Ta 2 0 5 » 3 #2)"tb ^ 0 3 °-S. fM^H , # 150AA5. ^ 

<24> £ 4 <^H ^ 91^ &°], 2«i£] ^372^ ^M^l s)7fl 

( through-put H ^ &th St!: €«1 7flS} ^(deposition 

chamber)^ ^ (curing chamber)7> 7fl S)^ ZL o] ^^t}t\-. Str 

^ifiJEL ^ v\}5LZ) ^ ^Bfl^H. *fl£.5^ 3 o. ( 7}^Sf ^7)1 -R-^tt 0 2 , H 2 0, 

H 2 0 2 , N 2 0 ^ 7>^o11 <S]Sfl ^S^^l i^J= ^^#s^ZL7> AVsJ-sq ^ £-^7> ^rf. 

M-o>7>, ^efl^ W^-^rtr ^KE^ (step coverage)^; ^ 

*h£31 ^*H1 ^-g-^- ^ &7fl £t}. 

<26> o]s^> 7l#^ ^-#tr ^5fl^ S^M" ^\^}7] ^tr 

-rV^^" ^3r«H TiafMEi* *llS*Hr w o v ^-i: *ll^Hr ^14, 

<27> ^ ol^.jix> ^ 4^ 7l^^ JzMl^r, a- w 0 V«H 33 *>-§-^ 
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<28> # 7 1 7l#^ 4-^1 # ^*>7l ^ ^^fl^B^ ^S^^H^r, 

-g- 7}^m "4*1 Q^L ±+ 7}^S.^y f^Mreactant-free deposition)^ SEtr 

-R-^ ^(single curing) ^^1^4. n^^H *3 ^-§r 

<29> ^- ^"^^1 ^ ^-^oll ttj-s. ^2flAlE^ tiV£^ 7^ #ofl 1 

A oM 7^1 1 ^ #6)] ^ 1 -^71 1 ^j-^-g- 

*fl 2 #<H1 2 ^tr^. 

<30> <*|7H, #7] ^1 1 -B-^nV S # 7 | ^ 2 ^Fr^-C]- ^^7>^S 7}^<&o) ^ + 

7}+v}°.sL f^Rr ^-fofl ticf <#Jr^ ^3fl- 7>7}# ^ & CK ^1 7)1 1 -^^^4 

*)1 2 -fr^^r CVD iE^ ALD( Atomic Layer Deposition)^ ^«fl ^A v ^ v *r 91^, °]^r 

dV^. tij-o. 7 }.+ <£o) ^+ 7 }^S_uY ^^}7] ^n^^ #7l ^h^i 7>^ 7f^7|- #4i^7> 

« 3L^*>JL 3^g- Af-g-^o) tVr4. 1:^, #7] ^ 1 ^ 7fl 2 -fr^^S.^ 

Ta 2 0 5 * ^-f, *&7] 7}^^^ PETCpentaethoxide tantalum)e+Ji ^e)^ 

Ta(0C 2 H 5 )5 ( TET-DMAE(Tetra Ethoxide Tantalum-DiMethyl Amine Ethoxide), Ta(0sBu) 5> 
Ta(0C 2 H5)4(acacC 2 H 5 ) ) TaCl 2 (0C 2 H5) 2 C 5 H702 Hi^r Ta(0CH 3 ) 5 «- A>-g-^- ^ o^. 

<31> M. Mj-tgcq t^g. ^ofl ttf^- TisflAlEi ^S^^l^^ SK£*fl 7l ^ #ofl 1 

* ^tr t}#, #71 ^ l #ofl ^ l Ta 2 0 5 ^# # 7 1 af| 1 Ta 2 0 5 ^ 
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<L^(0 3 ) -g-^7HH ff-o^tr tf-g-, ^>7l ff^^i *q i Ta 2 0 5 sv *fl 2 Ta 2 0 5 ^ 

*fl 2 Ta 2 0 5 ^°l ^^S^l Ol Jflofl ^ 2 ^th=r. 

°^1°1H. ^-71 1 Ta 2 0 5 1 3 1 1 -£ «>-§- 7>^^o] pet ^+ 7}^*Vo_g. ^^}^ % °1 
4^-31^ ( ^-71 ^1 1 Ta 2 0 5 ^ ^1 2 Ta 2 0 5 ^ CVD°fl ^ flcj-. 

7fls] #3}- *«*| (deposit ion chamber)^- ^-o^ (curing chamber )1- 

^(transfer chamber) nfl*]*!; ^ojcf. ^V^l ^^fl^l 

7l^ol 7H1e 7 > ^*l*Kr ^tH(loadlock chamber), ^7} 

*«ttH <g^s]o] 4V 7 ] tij-SL^ * £3.^ ^ 5^ ^ #(robot arm)^- 

1 -n-^^ ^71 1 -fj-^ ^ ^-^^ ^ ^71 H 

^ ^€^f. <>1 #71 1 -R-^bv ^ ^tHoflA] ^Sj-tr *H 1 -fr^sl-g- 

A o V 7l fr<^ ^*HH ^Utt #71 *fl 2 4r3^ ^HloflvH 2 -e-^^ ^ 

(in-situ)S ^« ^ SU?ti ^x}. 
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-S-ife SL^% ^M^t}. 

<35> 1 ^AHl) 

<36> ^JEL <^S. v^SLE] ^ <ya11^^ *fl5.H}-§- ^sflAlE^ 7}^ £ 14 

-n-^i^ 2«i^ ^2]-/itti^ f?-<>| ^(double deposition/single curing)J5.£ 

^ £ 6 ^ £ 74 ^-cf . 

<37> £ 5 tfl^] £ 7^- ^ ^ ^7}^| Tl^l^l *H 2: # i£ # 

^4 ^tf. ^ cfTll SKHH tiVE^l 7l^r(nl£Al) Jflofl ^ i ^^-(HO)-i; 
^^W. 7)1^ S20^H 1 ^i^-(llO) $H ^ i -f^^- ( 120)# &2tffrt\.. 

°1 'fl, ^-g- 71-^1- 7>^s^ f^W. #7fl S30^1 tq-ej-, ^ 

^"-n- ^^71 a 0 3) 0 2 , 0 2 l^^h N 2 0 #5}-^} fAi 1 ^-^^(120)# if-oj^ 
(130)t!:4( o H v -£ 6). Tjl^^H ^3] S40<^Mi 7f^£ol 7}^*}^g. ^fl 2 -R- 

^i^-(140)# ^th}. #7fl S50^Ai^ y^o] ig^o) ^^^o] ^1 2 -8-^(140) $H 
^1 2 ^(150)* ^*}sL ^^*Vcf(ol^ £ 7) _ 



31-10 



1020020075693 2003/3/18 

X| 1 ^^-(110)4 XI 2 #^-(150)^: TiN, TaN, W, WN, Al , Cu, Ru, Ru0 2 , 
Pt, Ir, Ir0 2 , f> SL^ o]s.^ 

^ SiAH , ^ v «o v ^-°Stt CVD, PVD S^r ALD <X-g-^& ^ ^cf . o^tr 

^11-8: tfl7fl 25 ~ 1000 1: ^r£^l^i ^^-^4. =L&*\\ 5.*^ ^^€-%r 

XI 1 ^^-(110)4 XI 2 ^(150)* ^*Rr ^-fXl^ XI 1 ^ XI 2 -8-31^(120, 

uo)3t*\ av-g- q-xKg. ^i*>7i ^sm, ofl^itfl -a-^, -SbJ^ 

RT0(Rapid Thermal Oxidation), RTN(Rapid Thermal Nitridation) X-fe- CVDXl £\lk 9X 
4. ^1 ^7H^ XI 1 £^(110)£- ZL -B-jLig^^- ^ 7 >Al7l7l ^*><X H^<fl^4 £ 
£r (stack) ^Me}, 3*}Q «(fin), HL^ ^EflsL 

XI 1 -B-^^-(120)^r Ta 2 0 5( Hf0 2 , Zr0 2( A1 2 0 3 , Ti0 2 ^ 3=Sr ^1*^ 

S^-g: #^*H t CVD ^ ALDS #^KrXl, 0 2 , H 2 0, H 2 0 2 , N 2 0 ^ 

51 tiV-g- 7}if ii 7fi?_^ 7>i» V^^l ^O-JELS, 4ii 

cf. ^ v -grJExr 100 - 600 C C ^£21 f>}JL ^ ^-^l(dti)^- 5 ~ 200A°.S. tr 

t^H^ -fi-*!^* til-g- 7>^&o] 7H^^ ^Sj-^ ^ olTll *>tt ii 

7}^ o])±r iX-°o^>cf. <« €-<X Ta 2 0 5 # ihi 7 r ^JL^fe PET&1-J1 ^E]^ 

Ta(0C 2 H 5 ) 5 , TET-DMAE(Tetra Ethoxide Tant a lum-Di Methyl Amine Ethoxide), Ta(0sBu) 5> 
Ta(0C 2 H 5 ) 4 (acacC 2 H 5 ), TaCl 2 (0C 2 H 5 )2C 5 H70 2 . Ta(0CH 3 ) 5 ^4 ^ #-fr«- a>-§-^ ^ 
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4. Hi, Hf0 2 » #3-*HN^ ±^ 7}^3.*\ Hf(0tBu) 4) Hf(MMP) 4 a>-§-^- ^ ^jl, 
A1 2 0 3 » #^>3^^ A1(MMP) 3 , Al(0iPr) 3 , Al(acac) 3 , Al (0 2 C(H)EtnBu) 3 ^-8: A}-g-^- ^ 
9X^. Zr0 2 » Zr(0tBu) 4 , Zr(MMP) 4 , Zr(METHD) 4 , Zr(THD) 4 , Zr(MTHD) 4 ^ 

^V-g-m t Ti0 2 » ^*}b}^ Ti(0C 2 H 5 ) 4l Ti (MPD)(THD) 2 , 

Ti (MPDXMETHD) 2 , Ti (THD) 2 (0iPr) 2 , Ti(0iPr) 4 , Ti(MMP) 4 , Ti (NPEB) 4 A]~g-^- ^ & 
A. acac^ o>Afl^ <=>Hm(CH 3 C0CH 2 C0CH 3 ), MMP^ 

l-methoxy-2-methyl-2-propoxide, OiPr^ ^1^5.5.^^1, METHD^ 
l-(2-methoxyethoxy)-2 ,2,6, 6-tet ramethyl-3 , 5-heptanedionate-ji 7}^?}JL, THD^ 
2,2,6,6-tetramethyl-3,5-heptanedionate# 7}e| 7M , MTHD^ 

1- methoxy-tetramethyl-3,5-heptanedionate-l- 7>^^lcf. ZLS^Jl, MPD^ 

2- methyl-2,4-pentanedioxide, NPEBfe- l-n-propoxy-2-ethyl-2-butoxide# 7>e]fltq-. 

«Ji&3 CVDsL 7>^sq- 0 2 , H 2 0, H 2 0 2 , N 2 0 

>*HM ^i+fe 7V>i#^ ti>-g-^ o]^fl A>5|-#^- S^A^t}.. JEth 

ALDiL -tf-5)-# ^-BV# afl^Tr ^ ^ 7>i-l- ^<?H 7}&6\) 

2}-*)-^ *^1?J ^ N 2 ^ ^ 7>>il- A}-g-*H cr| «-o) 7 >>i ^ 

3 f-^NS ^ 7>^# s^fl^cf. ^ 5 d cf^-, 0 2 , H 2 0, H 2 0 2 , N 2 0 ^ 7fif 

7}^51 ^^]7>^S. 3]^Sl]v£rf. ^*>^ ^-711^ nfl^j o] ^*J- ^ 
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°M ai-sfl^, ^oflA^ 02, H 2 0, H 2 0 2 , N 2 0 ^ 7>^&ol ^ 7 >^n> 

2]-# -fr^^T «H1tt ^JE*I| 7]^ ^tf|tflS Sl_<g$ Cf-g-, <+i^^-7> X 

M 7>i» ^S.31 71^:* 7><1^S.^, *V£*U 71 # 

Hi*V, ^<HH ALDS. ^# -B-^i^ nflofl^ c}-g-<2} **fl 

7>^» -fi-^A]^ aV£*n 71^ ^2]-^- -B-s^-rf. 

7}^ »llrei( bubbler)^ 2E^r LDSCliquid delivery system)^* -f-«fl -g-g-W. 

^ Vo l ^5131 ^^Al7_>ol ^ofl, ^av ^^ifls. N 2 £E^r Ar 

7>^# -fr^^H S**^ ^Sj-^ 7}+ ol^ofl ^aj- ^vflofl ^-ff-^ ^ 7 >^1- 

afl^tr 3, 4*1 ^ 7>i -+jt\z\ 7 }^ -R-<y ^tiV^- -3l^7>^ -B-SJ^I *W 

tii^-^H €*H=- ^1^1 <l>s}-# -frsi^-a- ^ 9X^. 

*H 1 fr^i^H 120)^1 cfl*l fM^(130)^ aV^7> ^--R-^ ^^7] , ^-fr 
-£^(0 3 ) ^ 0 2 7>i ^-^7H1^ ^SJ^TIM-, 0 2 #H^*> N 2 0 #Sl-Snf ^ofl o| 

«fl #ef^^>^r 13.56 MHz^l RF #e}^} ECRCElectron Cyclotron 

Resonance) n># o|-g-^ ^ oicf. A>db7> ^-R-^ &^7l<Hl^ ^€7Kr 

-B-^i^-iflS. -&JE.(dangling bondHl , ^^^3(130)^1 
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3*11 *\) 1 -8-*13(120)3 3*3 (oxygen vacancy) <>1 

^ zl ^71^ ^-^t}-. ^^(130) £r£.^ ^€ ^ 1 ^#3(120)3 ^f{- 

3 ^1, HL^r ZL 3"3 ^ S^ofl ^^l ^€ ^ XJUr^l. ^3 

Si ^i^S. ^3°1 cfl^ 350 ifl*l 650°C3 ^3°ll ^^r3. 

all 2 -fr^C 140)5. all 1 -fr #3(120) 3- v}&7}*} wj-^ 7}^* «£*1 

7>^^^> f^tb3. Ta 2 0 5 , Hf0 2) Zr0 2 , Al 2 0 3 , Ti0 2 # ^5 S}3, iE^r °l-&3 
^-§r S^tt 9l°-**\ , CVD ALDS ^ ^ 100 ~ 600 Q CS 

all 1 -R-*13(120)3- n>^7>^l^lcfl f ^^l(dt 2 )^ 5 ~ 3000A^-S. *§^*} 

A >-§-^" *r 7>^3 ^ all 1 -R-*i3(120)o11 tfl^M 

all 1 -8-^3(120) ^-7)1 dtiJicf all 2 -8-^3(140) ^1 dt 2 « 37fl f>}±± ?A Q ) 
S.2.*a, ^<H*8 ^3 -g-°l^ 3-^3^" ^ 5a3. ^33, #33 ^ 

<*!M*r fM^ ^^lt all l -8-3^(120) "^1 dti# ^^33 all 2 -fj-# 

3(140) ¥*ll dt 2 iL3 3711 *>Sr 3M *r SU3. 333, ^41*13 dti4 

dt 2 ^ ^^£1^ , ^83 -g-oj^ xj7l^j ^ ^--g- 3.^ JIB^H 

7> Sflth 

-s 3 °il °fl 3 , #31 -ff#3 ¥^l(Ti), ^, afl 1 ^-#3(120)3 dt x 3 afl 2 

-R-#3(140)3 ^ dt 2 # 3* ^MKf- 5L 2^133 -fH#3 ^1 ti4- ^*M1 -fr*l*M 
3*H, dti^ ^Hfl(5 23 Sti)iL3 SMI dt 2 ^ #efl(£. 23 St 2 )iL3 ^Tfl £ 
^ 5U3. °1^t1] 3£-°fl ^ ^ *>^r -8-^133 ^1« ^efli^ %-5}±± ^all 

"^1* ^ $IA£I ^-^t!- ^3 all 1 ^ ^Hl ^-^13* #^>^ ^4-<Hl£. # 

31-14 



1020020075693 #^ 2003/3/18 

*}5Li^# ^ ^ %t<£ ^ ^4. O2, H 2 0, H 2 0 2 , N 2 0 ^ 

Uj^sizi o^^. - oi^ s 014. oil- t}~g- ^Al^oflA-i 

<48> (X| 2 ^ofl) 

<49> E 8 ^r £ 5 ifl*l £7-8: #S*H ii^tt Xl 1 ^Hl# ^Xl DRAM (Dynamic 

Random Access Memory) 2} ^j^aIb]^ xflioj ^-g-*>^ -g^^M fl^ S^olcf. 

<so> ^afl^o^S., 4ix>^^e]-(203)oll ^€ teXl 7l #(201)31 ^^y. <^^ofl 

-f-^^ iii ^(205), =5fl<a ^(207) * XMS #3^(209)^: 7l)X] 

tJHe ^^-(211)^.3. l^)iEl7} ^Bj-IL, iELeflo] <3<* 

(207)<*flfe H] e ^oi(2i3)ol o^Sjjl, ^o_^ eg 03 (209)^1^ #^^^(215) xfl^ ^ 
t-Xl ^Ssl^l ^JEL ^.^^e^zi(217)# XI l #^-(221), ^ i 

SSl^l #^gr ^tr^. Xl 1 ^(221)^ SMH ^^*V tfl3. 3*>-S3°J -g^c) 
1- TiN, TaN, W, WN, Al , Cu, Ru, Ru0 2 , Pt , Ir, Ir0 2 , #el^sl# 

# <Hi=. *}^S. iE^r oj-i-o) S ^-o_ S CVD, PVD i&^r ALD «<J-*H ^Sfl 25 - 1000 °C ^ 
51 ^£XH n. XI 1 ^^-(221) S.^ Xl^ °>^^-# #sl^ 

^-fr XI 1 ^(221) ^Hl -fr^(223, 224) ^ Xl 2 ^(225)* ^tb^- 

<5i> -8-^^(223, 224)^ h><X- ^o] «>-§- 7}if \#*1 #3. ^ 7>^^^> 
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CVD ^ AUH Sl*fl f^th}. *fl 1 -R-^(223)-t- f^tr ^ 0 3 # 

*fl ^-°]^*}5L, M-^l *\) 2 -8-^^(224)* f^tb ^f, *1] 2 -fi-*i^(224)°ll tfltr 

^^1^1 

<52> ofl-i- s.o] $-^(223, 224)2) ^ 430 °C 71^- 1 Torr ^ 

£M1 s}<*| ^ i o.^bV(223)^ ^Tfl^- 90A, ^] 2 -ft- ^(224)^ h^Itt 60AAS ^ 
*H #*fl 150A<>] f^lSL^- ^-nf. zLiqjn ^ i ^-^°V(223)^ tfl^ ^-<H^£r 0 3 « 
°l-8-*H 400°C, 30 Torr ^^HH 5^ ^SL ^«8th=K *fl 2 ^^-(225)^ afl 1 # 

^■(221)3f ^-^tr H o v ^^ ^^W. *ll 1 ^^-(221)/-B-^BV(223, 224)/*)l 2 ^^r 
(225)3] 7H> w>^tr ath^r TiN/Ta 2 0 5 /TiNolcf. o]^ tiV-§-A^c>l a^ of 

<53> ;*)] l °-^(223)^r i^Tfl *g^tr 4-§- M-^^l €A 2 -B-€^-(224) 

?rv\]3- ^ , SL^l^s}- 7^0) Aje^ ^£2] l ^(221)°fl tfl 

islHJE ^>£i^# ^ 3L*1 0 2 , H 2 0, H 2 0 2 , N 2 0 ^ tV-g- 7>i^o] 

^ii€^># £f^f^ PET^f ^--8: 7>^°>o.S. -8-^^(223, 224 f^£S, i£ 

£]*1 icEL ^#&|i2(217) ^VSr# ^^ll^- ^ oi - e ^o] ^t^-. 

<54> (^l 3 ^Hl) 

<55> O^SZL 7i3flAlEm- Rp ^3)]^ ^ JH*^ ^ 5fl A] ^ o. ^e£t= ^ 

^ ^ti^iE. ^fi^ofl A]~g-£^ 7l3Xl]AlE-1a.r4 ^ £ -^^n|^. A>-g-l5 r 7ll 3 BS , #2JM 

-ft-^ ^-^^l ^ ^V 0 ^ ^ i?-^ (multiple deposition/multiple curing) 

^^HSS^g- <>M ^^*r wf^f ^-S^M- ^ -ft-^<>l ^t^H 
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< 56 > E 91- ^-2:^, *\] 1 #^(310)4 afl 2 ^(350) *}°}«\] ^ -fr^, ^ *1] 

1 -fJ-^(320)4 »1 2 -R-3W340)ol SMM 34 4W£ 

*)1 1 -3-^(320)4 2 ^^(340)^: «>-§- 7}+<&o] 7fii^ ^a}-^ ^e) 

3-, 1 -fi-3l*K320H tfl*IMSr ^ ^7l«Hl>H^ fM^# ^l^l 1 ?!:, *H 2 

-^-^^-(340)^1 CfltflA^ ^A]^ &^4. oj-^szi ^sflAlE^uj- rf 

^ Jl^<y- ^sflAlE^ ^-f #7}^ 4^ 5|-iLl- ^Sfl 1 #^-(310)4 A 1 -n-^^ 
(320) *}*]<>)} Al 2 0 3 4 tfSJ^MS. S>JL £E^ *fl 2 ^(350) ^eflofl Al2 o 3 

<57> ^efl tr 3<*IM£r -fr^ t 2 « £7l n(n>3)§^ -fr^^-CDLi, DL 2 , 

DL n )^§- n«i^ ^Al^- ^^rf. ZL^uf, M- ^a]^ 

°fl -^i £ 3*11^ -n-^^" t 2 4 *^^>H #*fl tM|(T 2 )(^, 1 ^ 

711 DTi+ *« 2 -B-^^ ^1 DT 2 )1- ^^^^ -ff^ #^4 ffcH^^- ^ 7 >*l-fe £0) o> 

Me]- ^1 1 -fi-^K 320)4 2 -B-^i ^(340)^ DTi4 DT 2 -& 3^*1 ^<?}^ ^ 
4. 

<58> ^^H, ■& H o^Al tH^aIe^ RF T^^Ei ^ Jl^oj- ^aflA^ 

^ ^ ¥7]^r ^-^bv* ^zl-^-cf^ 3. ^ °1» ^ &7fl ^Cf. O]^. O)-^ 

<59> (-a^ofl) 
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<60> ^«>3 o.s. CVD -^^^ 7>^ofl tr*H ^o] a] ^ 

5J°14. £ 10-& 150A Ta 2 0 5 -fr^^r C VDS. ^1 &-g- nfl , 

<6i> S. 10^ PET ±^ 7\^9\ o 2 ^-g- 7}if ^-^1 ^ #3j-tb ^efl 34- 

3 ^£1- ^-Z2.5^}(#)^r PET 7}i£°} ^^-2] ^ 

^-il- ^£1- 7>e|^m-. ^ MOCVDCMetal Organic CVD)5. <§^tt TiN^r #^5. a} 

<y^V5i^. H ^l-fHr DRAM4 ^1 ^^>o] ^(design rule)^l ^ ^S^H^ ^ 
^7} -fr^M- ^sH^t-fl SLff\Z\ «<H1» ^*£<L3. ^^}7) ol^flsl 

<63> ^oflA^ ^-Ol al-g- 7 >^« A>-g-^ ^ ^ 7 ]^ ^ 

t^^t S 11^- %i-S§>^ ^ 5Utr. 
<64> £ noflAi u|lS.(B)^ 7}^ ^ofl o}^ ^ o.s, MOCVD^ ^aj-^V TiN* ^^S. 

0 2 7}^ PET 7}^S. Ta 2 0 5 # 2«i^l ^-^^ ^^^r^- °fl ^ a>o] 

^1 fM^* «fl^ ^M§*1^- i^EfMlcf. ^1 i Ta 2 0 5 ^ 60A, 

*)1 2 Ta 2 0 5 ^ 90Aol^ji ^ ^.^^ £ - o 3 # ^H^tf. ^zx^o] 

( )^ MOCVDS ^2|-*1 TiN^- A>-g-s:>ji pet 7>^S^ 150 A Ta 2 0 5 « # 
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<65> £ noflAi £_^o] , ^. ^oflA^ £o) 7}if A>-g-^l ^ 

#&°} 91^*3- 3^7] -R-^, ^ ^ y o^^ 31 1 -R-^# 3^*1 fM^fl W 
^ 7^ ^ ^§ ^ 7] ^ oi^ + ol^- ^o. S 7lcfl^Cf. 

<66> 4 ^*H1) 

<67> £ 12^ £ -fr^ ^ #*1» 7fl^^ 5=*1# ^^£olcf. 

<68> £ 12# %V^^ ^fl^O.^. #^^^ ( -fj-^ ^ ^ 71 

#(401)°1 7H1E(403) 7 > ^*11?Hr S£L^ ^1^(405)^-, ^U05M <2 

^S\o] Hl-tn^ 71^(401)* JsL^ ^ ^^^^ ^ 9l±r afl^tfl <#(407)# ^ 

^^(409)^, S^fli^ ^^(409)^] 31 1 -fr*^ #3V ^ 

(411)2}-, 31 1 ^^(411)^1 <?!^€ f?-^ ^(413), <^mcfl ^ e)-tq^ 

# iH^m *r 5U^r ^ #^71 SE^r #2^*} ^71 ^o] *»b]m. ^wj^cf. 

SESh 31 2 ^ ^tf|(414)£ S^^s] *»tH (409H1 <3^£]<H ^wl^*}. 

<69> ol<4 O-^nV ^ A>-g-« 0 V^^ ^&S_ uj-E^^ 3 4 ^-Cf. ^ £ 5 

^ #31 SHHH 31 1 #^-<>l <S^€ #£31 71 ^-(401)01 5.^- <#(407H1 £)*fl 31 1 -R- 
^nj. ^tf|(411)S ^^M, £ 5^1 #31 S20^1^fi|- ^o] 1 -ft-^n]- -^ol ^X] 

°1 *fl, #-§- 7^1- ^Zl 7^^^ ^^-o] ^ol y|-^-^s>cf. o] 

cH^, #£31 7l^-(401)ol ^-c^^ ^tH(413)3. #7^7^ £ 52] #7^1 S30°fl ttj-s}- ^7> 

^"^71 ^0 
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3, O2, 0 2 #2^*h N 2 0 #H^> ^ ^ o^o} S ^ ^-ofl ^<H*8* ^cf. °1 

^, «>£X1 71^(401)^8: Xl 2 -fr^ (414)5. £ 5^ #211 S40^1^i^ 

7 ^°1 7>i# ®JL 7}iS°l XI 2 -R-^^-o] ^3}-^ nf-5-, 

tS^l <H^*8&°1 (405)3. ^S^t}. £ 5^ #7}1 S50<>ll^iSf 

XI 2 -R-^ XI 2 ^^^4. nJ-BH. °1 ^ H o V ^ 

°fl #X1 f^H ^ i -ff^nv #^Ei *H 2 -fr^ *>q-^ 

^sfl^lfe -f}-^ fM*y ^Hl» ^ 2711 ^a]^ ^ 

>S*H°) ^sl^, & 4 ^ ^«i^ 2711, ^-<H^ ^Hfe i7fl^> ^ 

*1» ^ #*1 ^ol ufl^- #i=Hl*lfe £-^7} ^4. ^ 4^, # 

£Xl 71^0] 7 fl7fl3l ^3 °l^Kr Hi ^R># ^ 5d<X. ^Xl 

S W l-g-°l a?V, ^Wl» ^-^0.5. A>-g-^o)l ttj-g. ^til 7 \A % # 

71 ^AHU-ofl ^3*1 71 vflofl^ xg- £-0>6fl^ 

^ 7>^1 *>6fl 21 *H <^ 7}X &*$o) 7>^^ ^«fl*>Cl-. ^1, £ ^ 

<HH^ ^1 l -fi-#^ *J-g- 7 >^^ol 7}^S# ^3-*Rr ^-f^ll J^m- <^Stb ^4 

#, Xl 2 7>^&ol 7j-iS D J ^^><^o> ^j-cf. 
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* ^ ^Cf. -^^^ o}^3,=L Tl^AlEiq- Rp ^ 

3^, -fr*!^ ^lfe <^e| 711^1 -B-^sv f^v sfl^sq. 

^tf|7l- ^ja.*l ^Ol o>!^El- 27fl^l -fi-^ #2]- ^2]- I7fla) if-O^ ^flttlnV ^Hl§>0^ ^ 
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[^^8- 1] 

#71 *(| 1 ^Hl *fl 1 -fr^* ^^Kr #?fl; 

#71 *fl 2 -R-3l«HI tfltb -^^^^^l A oM 2 -fr^^V *U 2 ^-g- ^*Rr 
2] 

^11%H1 Sl^H, #71 ^1 l -B-^^ 7}i&o| ^ 7}i^S f^sRr 

f^'AS ^ SK£*)1 ^7>5l 71 2fl A] Ei ^1S«J-^ . 

[^T 1 ^- 3] 

^ll^Hl &<H*1, #7l afl 1 -^-^^-4 ^ 2 -R-^^r CVD(Chemical Vapor 
Deposition)^ S]*fl <§^Kr ^$£.3. *}$r ^^l^l ^l^«o v ^ . 

[^T 1 * 4] 

aflllH &<H*1, -*7l *fl 1 -H-^i^ ^1 2 -fr*!^ ALD (Atomic Layer Deposition) 
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5] 

6] 

aflllMl <$7] 1 -fr^s}- 2 -R-^^r 100 ~ 600°C ^£2] 

[^^8" 7] 

ailllMl A o v 7l *)1 1 -fr^^ ^*fl^r 5 - 200AiLS ^*}JL, z\] 2 

2] ^Mlfe 5 ~ 3000 A AS #2]-<5Rr f^AS *>E*ll ^sflAl^l afl^wj- 

^. 

[3^*8- 8] 

*fll*J- 5E^r ;*ll2%Ml oto^, # 7 1 ii 7}iSr Ta(0C 2 H 5 )5 ( TET-DMAE(Tetra 
Ethoxide Tant a lum-Di Methyl Amine Ethoxide), Ta(0sBu) 5 , Ta(0C 2 H 5 ) 4(acacC2H 5 ), 
TaCl 2 (0C2H5)2C 5 H 7 0 2 Hi^r Ta(0CH 3 ) 5 «- 7 A^r f^lS <£;£*fl i*}^ ^sfl 

Ale] 

9] 

^11%H] ^71 l -fr^^r Ta 2 0 5 # CVD^] £]*fl ^z}-^ ?^ 
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10] 

X]1%M1 9X°]*\, #7] XI 2 -fr^^r Ta 2 0 5 # CVD<*fl ^*fl #^Hr ?}-§: 
*>rr <&S.X| i*}^ ^^ll^lBl XI 2:^. 
11] 

XUiH 5U<X*1, ^-71 XI 1 -fr^ XI 2 -fr^^ ^a^l fr}^ -fr;^ 

^ #*HH $l*14Kin-situ)3. ^*Hr ^-^^.S Sf-fe *V£Xl i*}^ ^sflAjE^ 

xis^. 

12] 

XU*<H ^cX^i, ^7l ^ ^-B- ^-^71^ 0 2 SE^r 0 3 7> ^3>H3 ^71^1 

[3^*8- 13] 

Xll^Hl &<>H, ^-7] ^ ^--H- ^7l^ 0 2 ^xr N 2 0^ ECR ^ RF #&)-^> -g- 

^7l<y 53 -i- f^^s ^ *>5L*i] di7>^ a] b] Xla^. 

14] 

XU%H] 5U°H, A oM XI 1 ^] 2 TiN, TaN, W, WN, Al , Cu, Ru, 

Ru0 2 , Pt, Ir, Ir0 2) 5LILJeL ^2^5}^ *W-, SE^ <X»£| 3^0.5. tgA^Hr 
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15] 

*fll*cH $X^, A oM 1 -fr*}^}- *ll 2 -B-^i^ Ta 2 0 5) Hf0 2 , ZrO 2 , A1 2 0 3 , 

Ti0 2 #^ ^uf, o}-E-^ S^S. ^*Rr f ^IS. *Rr "KE^Il ^7} 

16] 

^■71 1 a 0 Voi] i Ta 2 0 5 ^# ^sKr #31 ; 

^-71 1 Ta 2 0 5 ^-8: 0 3 ^^7l<Hl^ ff-o^Kr u^j ■ 

A o v 7l ^1 1 Ta 2 0 5 <si- ^Hl #-g- 7>^^ol Ta(0C 2 H 5 ) A 2 Ta 2 0 5 ^ 

#7l ^1 2 Ta^s^l tJlt!: ffo^&o] ^7l ^1 2 Ta 2 0 5 ^ A <M1 2 
S= #31-fr 3L^-*>^ °l^f-<H*l^r ^ *}tt *>5i^ ±-7} 2] 43,^. 

17] 

*1116%M1 S^i, ^-71 ^1 1 Ta 2 05^£r 7>i^o] Ta(0C 2 H 5 )5#^-S ?^*Rr 

18] 

^16%H1 $1^ ^"71 all 1 Ta 2 0 5 Bi-2f ^1 2 Ta 2 0 5 ^-^r CVD^l 9]^ ^*Kf ^ 
[^^8- 19] 

^K^H^l ti>£^ 7l^o] f^E 7 } i?}*l*Rr j2.JE.Sl- ^tJ] ; 
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#7l 5LB.n %*\6\] o^^SH #7l 71^:* S.^ * ^S-^* ^ 91^ 

#71 *n i -B-^m- ^aj- ^Hiofl <^^^ ^ 

^tt #71 ^1 2 ^«H*1 2 ^-^HV ^al-o. ^ 01^ 3}^ 

20] 

^119^1 ^^l, #71 *tl 1 *3 *ll 2 -B-^SV ^Wl^ «}"§- 7\+<&o] ^+ 
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IS- 4] 



To205 1 50A 

Ta205 90A/03 curing/Ta205 60A/03 curing 




IS. 5] 



*M S3 



*II2 #EJ<4 S3 
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[£ 6] 

Mill 



{dt~ 



-120 
-110 



7] 
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